Interference of Imferon in Colorimetric Assays for Iron
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imferon (Merrell-National), an iron-dextran complex, is widely used in patients with iron deficiency. It is present in the circulation in appreciable amounts for two to three weeks after administration and interferes with all tested colorimetric iron assays, both with and without deproteinization. The amount of the plasma lmferon iron interference depends primarily on the choice of reductant. With dithionite it is essentially 100%. In the presence of ascorbic acid and hydroxylamine, the interference depends also on assay conditions, especially temperature, but also incubation time and pH. The minimum interference in a homogeneous assay was about 3% -The relative amount of interference from hemoglobin iron under the various assay conditions is different from that of Imferon iron. In the presence of a reducing agent, the dextran-iron complex decomposes-instantaneously with dithionite, and gradually with sulfite, ascorbic acid, and hydroxylamine. The freed iron becomes dialyzable, can react with bathophenanthroline, and eluteson a Sephadex G-50 or G-1 5 column in the same fractions as an ammonium ferrous sulfate.
Imferon, a dextran-iron complex, is widely used in the treatment of iron deficiency. In contrast to saccharated iron, it disappears slowly from the circulation. Substantial amounts are present for two weeks after an intravenous
(1) and three weeks after an intramuscular 
Materials and Methods
Serum iron was determined according to Sanford (6) 
and pH 5.0
However, at a pH of 6 or above, the iron from the serum pool itself gave too low values. For hemoglobin iron the interference ___________________________ was also somewhat lower at higher pH.
60
The interference of Imferon iron and hemoglobin iron is 0.22 strongly time dependent, as shown in to dislodge the iron in the Imferon and gave also lower values for the serum pool. The interference of Imferon iron was the same at pH 5.0 and 5.8, but was somewhat lower for hemoglobin at the higher pH. At pH 4.5 the incubation mixture became turbid, and at pH 4.7 the absorbance before addition of the bathophenanthroline was still relatively high. The same was found with the other reducing agents.
Even after an incubation time of only 1 mm at room temperature the Imferon iron was already completely dislodged from the dextran.
The reaction seems to take place immediately. Samples of the dialysate were taken at the indicated times and the iron content was determined with dithionite as reductant.
Ascorbic acid. With ascorbic acid as reductant
The results are given in Table 3 . The iron is released from the dextran-iron complex in a dialyzable form only if a reductant is present. The dialysis rate of a ferric chloride solution is, however, even higher than that of the iron released from the Imferon complex. To find an explanation I assayed by gel filtration on Sephadex G-15 and G-50 columns, as described under Materials and Methods.
On Sephadex G-50 Imferon was eluted at the void volume (fractions 7-9), ferric chloride without reductant at the total volume of the column (fractions 23-30); reduced ferric chloride reduced Imferon, and it and an inorganic ferrous salt complex were eluted at the same rate and appeared in fractions 17-22. of Imferon in such an assay, although probably low, can be present if a reductant is included before the dialysis step (i.e., 9).
The conditions most favorable for removing the iron from the iron-dextran complex differ from those for hemoglobin iron. Hemoglobin iron shows the lowest interference when sodium sulfite is present, in accordance with the results of Ramsay (10) , whereas under these assay conditions the Imferon iron interferes about 75%. For hemoglobin iron the sequence of increasing interference is sulfite < dithionite < hydroxylamine < ascorbic acid. For Imferon iron this Sequence is hydroxylamine < ascorbic acid < sulfite < dithionite.
Imferon is a high-molecular-mass complex of a ferric-oxyhydroxide core attached to dextran polysaccharide chains. It is in itself stable in serum and non-dialyzable.
Under reducing conditions the complex decomposes and the reduced iron can react with bathophenanthroline, when present. With dithionite this process is probably instantaneous, and the governing factor for its appearance in the dialysate is its diffusion rate. With ascorbic acid the release takes place gradually, but after 24 h the reaction is complete. This is in accordance with the time dependency for Imferon iron dissociation under assay conditions.
The results of gel filtration indicate a somewhat higher molecular mass for the iron released from Imferon than that of ferric chloride. The same elution rate was found for reduced ferric chloride and for Mohr's salt, which points to the release of an inorganic ferrous complex.
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